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. .3) AFTER SECOND OXYGEN ION IMPLANTATION (HIGH ACCELERATION 

VOLTAGE USED) 
..4) AFTER SECOND HIGH-TEMPERATURE HEAT TREATING 
. . OXYGEN CONCENTRATION DISTRIBUTION 



(57) Abstract: A high-quality SOI substrate 
increased in BOX layer thickness and a 
production method therefor, in an SIMOX 
substrate produced by using a low-dose-region 
implanting amount as an oxygen ion implanting 
amount. A production method for an SIMOX 
substrate which implants oxygen ions into 
a silicon substrate and then heat treats it al 
high temperature to form a buried oxidized 
layer and a surface silicon layer, wherein 
after forming a buried oxidized layer by a 
high-temperature heat treating after oxygen ion 
implantation, the step of performing another 
oxygen ion implantation so that the maximum 
position of an implanted oxygen distribution 
is disposed below the interface between the 
buried oxidized layer formed by then and the 
substrate below that layer and then performing 
high-tcmpcraturc heat treating is repeated; and 
an SIMOX substrate having a surface silicon 
layer thickness of at least 10 nm and up to 400 
nm, and a buried oxidized layer thickness of 
it least 60 nm and up to 250 nm. 
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m M * 

simox mu<Dm&J>m#&x$simi mm. 

©±m*ffi^*S*'> y =« ^« (EJLTS0I (Silicon-on-insulator ) 
£7£/&£-frfcS0I 

SOI g=K£ Lttt, SIMOX (Separation by IMplanted OXygen ) ? 
ili 9 *^i s ±i Itjn fcfttv^. SIMOX 

BOX (Buried Oxide ) j| £ "f 5 ) & Jfc £ * 5 r £ K J; o T # G> ft 3 
SOI SST'fc5, flS9^te*^*^tt» 2^0^^^v-y n 

~ftf>S0I g&tf>S0I JlfcT&J&SftfcMOSFET (Metal-oxide-Semi 
conductor field effect transisitor) fi > if? V^IN" t y y 

^H^T-#5e ^^^©iSia^ SOI Sffite^MMOS-LSI ffl 
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rtlPjSOI ilcH, SIMOX SOI JB<0ff$J& — t£fc 

«MCff*l5 ^ 5«f«£*T Ut^S. SIMOX ? * /MC *5 V * T » , SO 
I iHt 0.4 tf m«T®l$ ^^^^ItiT'fc !9 , O.^mlHI, 
$ f>«*i£LTOJf[£tf>S0I ®t>£# tiff $jeJ»^T«^*)5. 
, m$ 0.1/im^T^SOI fttt, ^£££S!»f£0>MOS-LSI JgfiKfc 

mmzftzz. k*t£< * zom^* soi jga#©j?**sMosFETi&ff 

Sr*«A<^*i-8fctt, SOI B©#$J8-tii*sm35fci&Ki: fc* 

o soi jpff«&-ttfc«n«siMox $r*^tt, ft* ft 

MOSFETffl^^i Lt»l#§tlTVN5 0 

SOI &m±Kft&; LfcMOS-LSI t»f^W Ifi 
j^ttTr&SBOX l^^ts: i KX •? , i m«»lwfft»$ 

Z> 9 %<Dtcib, BOX «fcr*ttSLW16»tt#.fc ^4t'&5: i: * s 3? 
# £ H 5 , A# ft li . BOX ® f£ *5 5 !J - * 4: ( '& , kT ;/ * 

SIMOX gS^JM-^-ctt, afif, ¥-<z>;M^^ww¥-, * 
SlWfctt 2OOkVg£<0JOi£*ffi*:/flV^-CB*<< ^-V©^A^ff frtl 

i?^-r ^^©aA*^i.5xio l8 cm - 2 £*_h©«S« 

>K 2.5~4.5xl0 17 cm- 2 ©|iSffl<DPS &ftfcfc«0>l^-f ft 
*3V*-C0*, rtfiJR&SfttefcfeftSSIMOX #afil!:*$^-c, 
oJ^-*aHS»*B0X ® *s#<btu5 i i < ft fcft-ti^S {W 
Z_ (i\ S.Nakashima and K. Izumi, Journal of Materials Research 
, 523JC (1993¥» - - ft ^> ©^^-C * > & A*£ffl 
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&%\,^Xft&£tliti> <D&& K-XSIMOX «#<&BfeiB>f 
&Ammt$*M^Xft®£ tilt K-XSIMOX S*fcl*tf*t 

ffi K-XSIMOX K-XSIMOX HSfcttttlf 

*) , ^ftfcfS crffiv^tt e»htv>5. ^iie>©5 t>,. fiK-^Sl 
mox ^yftA«^Jt«W'>*vN - t^fe, soi 

LTSi#^t^5 0 Lj&»L*#5>, (S K-XSIMOX SKttBOX M 
tm^Z t K £ V , BOX «tr*5tt5fcrv*-^^Pfe©«^*«* s ii5 

vn, box «©ii6ftWtt#* + a'£fta**asffiv^ iv^fciaiis 

Jbofc, {SK-XSIMOX **Kl33tt5 - H^fnll:!! LTfS, Sfe 
tf-v<0&A*&¥ttfclf *n £-£3 rtf!iJ:!JBOXSSrff<LJ: 
p tt5i:, ify^-^SIIl^tSt©©^ BOX Jifcrt&fcfcfc 

J: 5 fcft 9 , LTBOX JS wlft&WJEE ttteT L T L £ 5 0 — # 

'>L, BOX JBWjft»WJBE»4lRl±-t-5 t° > * & HI (O % £. 

£*ITV^ 0 «ot, tt*oa»fci Ste K-XSIMOX 

T, rftf>tf>BOX iofpg!:P^l^it6: fc H:*«fcHJiT?*> 

- cDte K-XSIMOX £;&<Z>B0X fWp B pS^itf 4t5Sfi t b 
Tfl, ^MT* <£> ftg&SJ'ffc (Internal Thermal Oxidation Process, 
JWTITOX&ffii Hi"*) fc*Jffi-r5tt«#«**frT^S (fttfe 
, #H 1^07-263538-^-^^, feSVMi, S. NakashimafS , Journal 
of Electrochemical Society, gU433£, 244JC) , ITOX&flf K £ ft 
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box m<D±ux-m\z.hm=?*<>>&4kmi&&tf3iis box i©i 

JHfc#pTfBi:ft5. Jfc^^MHT, tTy*-^£R&©ffiSL 
teSffiBE<z>tt#<B3K>fra s *rtl£ft3- fc#*ft$*iTV^. L*>U 
ITOX&fl&fcfcV^T I4B0X JIfc::|ott5JIff<Di8#<B10f&EA± 

©*ifillflsJlj**i#j&Rfcft«fc** *»WK#feiiSsiMOX «3g 

smri- 5 , t ltbox m<Dm&Ki>&irbM®& 

r <£>ftj#j££tf-f fcSIMOX g«<DB0X H^3:<-t-5^fei: Lttt 
£Lftv^5ft*tt«&fflfcft*«fc5fc#J»U £ 

i^-ftBox m&M&tstiz x o z<D&*;&m-o zG-rz 

J:5*HPi-*-fc* s ***Hrv%5 (#I8¥ 7 -201975#^#) . 

tt&Sfft BOX S£r#5 r h ft l^fr«$>$ K-XD 

-f 1" K*©*Mlfl<0 K-X^#T*t>, fi,KS»*B0X Jf £#5 £ t 
JgS ft H: BT« £ * 5 o U U ft # , BOX Jf * © V =* V & & Vi 

m 8 £ 4. 48 X 10 2 2 cm' 3 tf> $J ¥ # Tf 6 2. 25 X 10 2 2 cm" 3 £A T t t 5 & 

a^^^r^^n© fc°-* «rf»'C? t LTt ffiriS$8£ U m-ftBOX m 
#ft&;fcftv*fcv>ofc:F£££&£fr*#o'rv>Sfc«>, ^ttSrlal 
38 -f 5 fcfcfc, j»?gd>o|»fel>ftl6iJI»i* 5 ^ili:OiaJH* $ *>ofc. 
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K-XSIMOX SjKO D p D f&i^ S Witt, Ifrl-^nSt^*/^- 
5 (^HH¥l -17444-SI&& ) 0 r*U*. ^Ii:/i5K-Xi5:l 

itftAtstot'fc!), mm#]Kmt>frz>Box m<on-^\^^^ 

BOX Ji0)J*ffi¥*att#*fl2-t-* ^V>ofcP«1S^^tlM$^TVN5 0 

{c^^^ *:/££A U *tf>#ffi©¥±ag£#§-f 5 - £ g to 
Ufcfil6t>*$tuTV>« (#1¥ 4 -249323#&$R) . IA»U4# 

, Hfl^JIWI^, S K-XSIMOX gMit^Kft^ffl^Ttfci^-r * 
^^AASr^f'J ttaAtSfcJ?), atettfc&bftSBOX l©g^ 
fcWt*fl:«:t>fcfe $fcV^ 0 -ST&fifcSftfcBOX S _h {31 

-£B ©»*>f ^vaASr^Jfc-rsfcfc, *»«jK:#fcft5S0I A 
tt»< SOI 0©J¥$ &flfe#Lft#5>, 

BOX ;pj?<* £Jt*n$-fr5ic:H:*|S]£ #8flST-&5 0 

SIMOX £Jgc9S*i&#-&teJl£> rft£>©Eit£ £ 
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it5, 4*fc, It'ftyfiAiH-CfiK-XfMloaAISffl 
V^T^^I-^SIMOX g«f:i*5^T. fiK&#K:B0X Jij?^itAP$^ 

5 r £ ^pltEii-S ^ t Hi 9 , SS^hIlsi ffi4>ffi£9tsoi SlKfc 
J: 3 r i £ gftttS. 

56 K <0 IB * 

fii^U 3yg)Ki^i'fty5rftAt > * tf> ffe ifi& ifi *k & 3 £ 

fit: tia «3 soi fcg&jgjfc-rssiMox mK^^x, mummm 

*B**^*i'£i£AU jStfiSi&Hft&S&fT 5 i > SOI 
ktf^#£iStt£iit£f ^o, BOX Jf * y ^ ^%<n>%^^U 

box # pr«*fcs:fc&&* 

#>tf)S0I g&<a»lit;fr&, * ibfrnZtlibV&ffi&ft^Xmi&VTc 

soi s^^ii-t-s t» > eiTt^s^ias, 

a^sst: iiau, box ®*5it/soi Jf &^/&i-ssimox s^o 

»5t#*fcfc*iV>T, ii^^ySAtt, liili^Ilr^lUTBO 

^^gas^tu^ tirv>5B0X Jf t * ©TS5 0>&S 

®<t t> fcTflflfcgSgSfrS J: 5 U ^ tf> ^ ii5 tfi US & 3 £ 

fitE^siMox s&^i^^suc&v^T, ^bc^lt^i 

MI5OSIM0X g«<D»s&:fri5fcK:*5lN"t, &*>T*l'&Afc: 
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£7c, HJ|E^>SIM0X £#©»ii;fr8ste*3V*-C, $ Kl £ JS 3 gfe 
^t^AOil:, 8EfcJ&fife£ftTi^5S0I «0>£B5&-SBfc* 

t©^fbi^ii^tyaAtt u < «s ft 

'JpS^^^¥-150keV«±250keVeiT, K~X*2 Xl0 17 cm" 2 a± 

6 xio i7 cm- 2 ^r^^f+T^ $ h Knm-t 5 Kft'T * 

^^^^f-150keV^±250keV^T. K-Xi 0. 1 x 10 1 7 cm" 2 £JL _h 6 
Xl0 17 cm- 2 ^T^^#^fc5 ir^fc, > y 3 V^ffi(E>|&ifc^£ 
ff^20nm^± 300nm£t T T* 5 £ t tf 5 # * LV^„ 

KSIMOX mfaOSOl jf <Z)J? £ #10nmW_h 400nm^T, BOX jptf>J¥£ 
jflS60niiE*± 250nm^ T T* & 5 r t &¥f& t-fSSIMOX S«"eS>S. 
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si^M&a^fc^Tflfm-f-si^te, gu^/^ti-ci^Box m 

tfft&i-Ztztb. ^<DB0X JifciRJRSfta £ fc.fc B £«Lfc$fW 
tfsft Sft, &%:t lt¥-^box il:$$Lt#5 r £ tf*sm h ft 

0ffi<am*ft!&f! 

Bltt, i 5SIM0X 1 ) , 2 ) , 

02 14, *%W<Dm~<DmM<DteWHZ£ 5SIM0X g«©»!igxg 
3) , 4) i#Igl:fc(t5 5" y 3 ^S«©^S:»fffi*5 J:i>\ -to 

03 14, #mgf!<0fB-©HJfc©J&*Bfc *5SIM0X I«©SSIS 
3) , 4) , 5) fcfcXgtefctt* a^£«©«;£tfffi*5«ktf 

04f4, *%W(om = <DmM<DMMK X 5SIM0X S&tf>§Sl£X|i 

3) , 4) , 5) , 6) i:#x5gfc*3tt5 > y =i f&tiLomjZmm 

0 5 14, *«M©*--» = ©I5J6W JfcRGUfciotta 
BOX Jl©tf^#-/l'*te&A&JfcttUfc^?:7-t?*>5. 

07(4, *&m<on-~f&=.<onmm tm^m, ttmmK.&v& 

SOI JB0*R&«£&JtttLfc/97-C*>5. 

8 



PCT/JP02/03127 



18 WSr**i-5fc 

J: 5**©«F* Uv^ttSrH 1 ~ 4 tf> « 5£ »r IS 0 & ffl v 

#S§K©3Si6<0JBJSfc*5lt$SIllOX 2£«©»3tlS 
, H 1 IC* Lfcf£#ftflf fc<fc 3SIM0X 2£«©»3gIS&ffiV^^3 
. 0 1 (ctf L/cIg^k^Tfi, 1 ) iPttA^ y =« 1 £^ * 

bzvmwfcmmj *^&mfe<o K-x**-eftA«riiJfe u, ft^ 

^^•yftAii^2' ^ri^tS. «^"C\ £« «r>f * A«*fe 
lOdlL, 2) «ft-ajFlC-CilS&Mt&9feJfcU SOI 13' iBOX 
14' ^rW-f-^SIMOX «Jft*»|«i-«. ft* 0fS6©K-X*fcLT 
tt, fclfctf, ftfft-f *-^a-A<0#P5I«;J££ It 150kVJBi± 250kV^ 
TSrfflv^rfi K-Xffi«t?©SIMOX £ JB/fc-T 5 . 
f|<DB0X If £#3 tzftKit, 2 Xl0 17 cm- 2 ^±6 X 10 1 7 cm" 2 & T V> 

f5<Dft§^ *y£A, KfiJ&&3S: J t;lx j eft-0@0>»*'f 
A, -HIBWiftfifltoait-t-S. 

OlS^Tlfcl, >f^yaA«l:H«U 3) ft 

i^tvSA^, ^Aft^-f *yftm<DV-?tf&Ktej&£ftx^ 

5 BOX /I 4 ' ©T^f-iEf *AD3iSff VNtHJte 

ii^^-yaAfii2^r^t5. znm. sst^t^Aia* 

bUDBL, 4) J»«tai!Ffc-Ci«itt«i*fl!a«rffftV^ SOI Jf 3 BO 

x i 4 fcii^fcsiMOX ^wfcfc^RWfcis^TH: 

9 
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14' K»ttTI!*»&«*t5. *<&l», J; *>££Lfc«£fc£ 

-®B©-i*»s»tea©»ic, -0 i ^&A£ft?cs&iif'i' 

JS4' iC^ft-fS r t T-tfrW#itt?^ t fcft*. r O^- co 

»3tw * y£Aa>&ataift&«fc:i8rt5*Ta3fiSttBox 14' <o± 

©flC$*&-tt«ft»tc||»$*ifc**BOX Jl 4 £J¥<-TS r 

t<*5. IS 2 £>#&K£*Ui\ -!U@©>f a-yB-Afcfc^TSfc 
-0 a oiSfij»«iatc-r^/«$tifcBox 14' 

^!:^fiJc$i^Tv^5S0I If 3 ' — tf>, >f ty^AKiS 

OIliPSTlfcft, 3) SOI 13' <Di&ffi<D-UZyk£:1rZ> r i: 
10 
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w u a&fcajFfc-cMaft&afcfTfcv^ soi m 3 ^box i 4 zm 

tfcSIMOX «i&&JB/ifc-f5. 

AfcJH^SJnMJE -01 ©SAfcJflV^fcttfr&^ftfc^M 

, «ffii-5>r ^^aA»©tt«fe«sBBfc-c. zimcs&AfcfcttSJna 

SBE^a^-a-^^g < J&Sfcfc, ^ns so i 

if /BOX 3^ t^piHt^So Sfc^* 

OIl^TlfcDI, 3) SOI Jf 3' ©SffiJcSftK^S 5 b 
, 4) R»ftJiS:»*i-*. r©iftlt»4t«*fti 

) 18 2 * PJ«fc>f *V£A, 6) f& & JI £ i£ SOI € 3 BOX 1 
11 



WO 02/080276 



PCT/JP02/03127 



, tyftA i: LTtt^ff 2 SOI Jl«& 

L*v^ 9 fc*SV>Tf±* SOI 1© — SBGfc* £ **W!itt< *V 
SEA, *3 j;0'^fi^«! ! a^i^l5igLll^iLT>b^v^ e ffift&Htiftt:: 
, S?m-T ^&A<E>*Djt«J£ <t Lt 150kV^± 250kV^T^fflVN, 
K-Xi £ L-C 2 Xl0 17 cm- 2 ^± 6 X 10 1 7 cm" 2 T £ ffl V>fc^^(C 
14, SOI Soffit L < f4* y 3 l/l|ijgi&£®©l&±S£<0£f1-tt, 
#&^<0&**fc*fc*fctt2On«#J:. SOI Jf £ ffi * $ * fc V^ It tf> 
fctt 300nm£AT£-f 5 r LV>„ * fc , t®i^i:t^^t 

#£>ft5S01 Jf£>J?£f4 400nmS g: £ _L PS .J: It, ^ ft £A T <*> J¥ £ 
(cov , » _ Cf4XS^f4 : S:i^S't*5^ £ 4: !9 , SOI litttfsm&Lft 
v^H off £ fife "TIB*: *S. 

}c*3v>t{4, box s^mai-fs ^ni9, box a© tr 

5fcf4, -0 g JK»(0»*>f K-X*©^fh*s^Jfc < i: t 0 

.lXl0 17 cm- 2 ^±, i!9»*L<f4 0.5Xl0 17 cm- 2 ^±T'fe5 £ t 

ftA***iffcov^-Ctt1*fcRS*f« t> WT-I4^Vn 0 
12 
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*«wosimox &i&SL&te&ttz>-®n<owtm4 

K-X£tt&3^ttH K-XE#©&#£ffi^Tfc&V^, BOX 1 

fi&&&.®\zftttxnmvxi>&^ 0 soi R<z>&isi£Ffefttt®tt£ 

'J>t£< t is—® B ©-f ^-^ftAtoS^iaSti 500°C~60 
o°c SSofiSits: t^n*Lv> 0 

©iSIBJIIJfisitB-c&fttf, Wtzm&ZtiZ h <nx\z fcv*. 0*u< 
/Bi*G>*tSg«i: Utli, ft*«Jfctt, ft i& *& BL 3 # #»:f bftZ> 

;^PX'^^m^mxh6 0 mmmfFX'(D^mum. tem&fflsxfto 

ftfr, «*.tf, IfAt&g, ft&£ft, ^if|cov^tl4# 

FqS&#*S0I «56Sr$Sfc*fctt» 1300 o CW_hv' JJ = ^©fik/S* 

13 
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■rs. 

| 1 (i/T LfclSC^ot, Pi© (100 ) ->pnyi|©|i 
fc, Wtm4 JrVlttmnR. 180kVfcTaiA*4 xl0 17 cm- 2 £-C*aA 
SrHJfeUfe. ttA«F©*«»*tttt*tt»«P©«jS* s & 600°C£/B 

00X>&>±<DUm\zX 6 ^©MSfcJfcU SIMOX miS&JBjifcLfc 
SOI Jl©J?£te$J 340nnu BOX Jl © Jf $ tt85nm^ & o fc. 

«r:»«l, mift-r *^£*nj£iiEE 2iokv^-c&A* 2 xio 17 cm - 2 

600°C£fflWc o SSS^tyftAHA^SOUiU, 
a^{-Tl300 o C«_h©SSfCT 6 TAsJl/K 1 %^T©g?^ 

, SOI JlOJ¥**SJfi 280nnu BOX JlcE>J?£te 130nmT* o ft a 

0Hfc*3V*TW:, HlOlSiJ^Tlfcl, SOI Jl J!® £#ii8^}l£• 
2§$£fflV^-C, #J 120nm©^$ *T*^ s/^^^Sr^f SOI M J? £ 
#5 200nm£Lfc, ^tf>&, >f *yaA»l:»«l, » 

* >§r*DjI«iE 190kV(-T?iAa 2 xl0 17 cnT 2 & -C*&A£H;I& 
Lfc 0 ftA^©StiaSii-@@®aAtl^it, 600°CS:ffl^fc 
14 
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y y h y ct^i ufc t r soi 

160nm, BOX Jf <£>ff 130nBtf fe o fc „ 

-WJC*5V>Xtt, HOII^^TLfel, SOI A^ffiCltt 270nm<£> 
i¥$rc»^m^ii^l000 o CW±<D^ST^^U, 

ffl^tiftl*«fe*tfc. SOI ItLtttl^I 220nm(OJ9 

, swats &i£Lfc. *»fticftb^fc#»©»$ra, soi e©j?£ 

160nm, BOX E<0j?£tt 130nmT' & o „ 
# btifcf- V7'7UStK{-ov>T, BOX JiO H B n f| SrJfc&fFfB Ltc 0 
nffifc^taxn, ilHOHJiO ©nmw^f-^^/K^ftfc, BIO 

, m£^J^*3tt5^A^*i Pi C 6 Xl0 17 cm- 2 W&A*{C-C^lfe L 
BOX ®<D tr v#-7i^R&H:ov>TWU £ 9 Wliffi Lfc 0 
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